Relatively little attention has been paid to the role that externalities play in determining the pecuniary returns to migration. This paper addresses this gap, using microeconomic data for more than 100,000 individuals living in the European Union (EU) for the period 1994-2001 in order to analyse whether the individual economic returns to education vary between migrants and nonmigrants and whether any observed differences in earnings between migrants and locals are affected by household and/or geographical (regional and interregional) externalities. The results point out that while education is a fundamental determinant of earnings., European labour markets -contrary to expectations -do not discriminate in the returns to education between migrants and non-migrants. The paper also finds that household, regional, and interregional externalities influence the economic returns to education, but that they do so in a similar way for local, intranational, and supra-national migrants. The results are robust to the introduction of a large number of individual, household, and regional controls.
Introduction
The economic and pecuniary returns to migration have been studied extensively in labour, household, and regional economics. In particular, numerous empirical studies have examined the determinants of migrants' wages in comparison to that of nonmigrants (Borjas et al. 1992 , Lanzona 1998 , Card 2007 , Ottaviano and Peri 2008 . The majority of the microeconomic studies focusing on the economic returns to migration have concentrated on the role of the individual and household characteristics of the migrant. Individual differences in education, gender, employment and other observable characteristics have been thoroughly scrutinized and tend to be relevant in determining the earnings of both migrants and non-migrants, although the size and dimension of the relationship is often contested.
However, other factors have tended to be overlooked by the literature. This is the case of geographical factors. Yet geography or place-based endowments and conditions can play an important role in determining a migrant's earning potential. Some territories may be more welcoming and may allow migrants to make the transition to jobs that are more suited to their skills earlier and faster than others, thus maximizing the economic returns of the migrant. Conversely, other environments may be more migrant averse and newcomers may find themselves stuck in jobs well below their potential and existing skills for longer. This paper represents an attempt to cover this gap in the literature by analysing whether and how place-based externalities (regional and interregional externalities) matter in determining the pecuniary returns to migration.
Using data from the European Community Household Panel (ECHP) survey covering the period 1994-2001, the paper addresses how geographical externalities affect the earnings of migrants in the regions of the European Union (EU). The aim is to determine, first, whether the individual pecuniary returns to schooling vary -after controlling for a series of individual background variables, such as occupational and employment status and health -between migrants and locals and between the two migrant groups considered: intranational and international migrants. Second, we aim to establish whether household and geographical wage and education externalities affect the individual earnings of migrants and locals in different ways, taking into account that other factors such as the 4 number of years a migrant has been living in any particular region or the level of development of the country of origin may also influence the earning potential of migrants.
We use a traditional Mincerian specification (Mincer 1974) , to which a regional and interregional dimension is added, in order to capture wage and educational externalities not only within regions (regional externalities), but also across regions (interregional externalities). This allows us to examine whether any differences in individual earnings between migrants and non-migrants across regions in the EU are the result of (a) the educational attainment of the individual, (b) the educational attainment and wage of the other members of the household s/he lives in (household externalities), (c) the educational endowment and wage level of the region where the individual lives (regional externalities), and (d) the educational endowment and wage level of the neighbouring regions (interregional externalities).
In order to achieve this aim, the paper is structured in the following way: Section 2 reviews the relationship between returns to migration and externalities; Section 3 provides the econometric specification for the empirical analysis, discusses the data, and presents the descriptive analysis of the variables of our model; Section 4 displays and analyses the empirical econometric results and; Section 5 concludes.
Theoretical considerations: migration and externalities

Migration and individual characteristics: the role of individual returns to schooling
Since the work of Schultz (1961) and Becker (1962) , education has been regarded as the main factor explaining differences in earnings among individuals. Education can be considered as an investment of current resources in exchange for future returns. Hence, the higher the level of education of an individual, the higher the expected economic returns, as education enhances an individual's innate skills, increases both his or her social and job opportunities and his or her productivity (Wolf 2002) and acts as a 'label' or 'signal' in the labour market (Spence 1973) .
In principle, the individual pecuniary returns to education should be independent of whether the individual is a local or a migrant. Individuals with similar levels of qualifications working in similar jobs should expect to earn a similar wage regardless of the region or country of origin. There are, however, a series of factors that may alter the relationship between education and earnings for migrants. Some of these factors may be positive for the migrants, others can be considered as negative.
On the positive side, the mere fact of migrating tends to single out individuals from the rest. Individuals who decide to migrate for economic reasons possess on average a higher level of innate ability than locals (Chiswick 1978) and also tend to be much more receptive to economic incentives than the rest of the population (Lanzona 1998 , Nakosteen et al. 2008 . Economic migrants leave their place of origin in order to try to maximize the value of their lifetime utility (Sjaastad 1962) . Hence, economic migrants, for the sheer reason that their aim is to increase their lifetime earnings and gain better employment opportunities, can be considered as more dynamic and entrepreneurial than the average person in the territory of origin (Sjaastad 1962 , Böheim and Taylor 2007 , Nakosteen et al. 2008 . Potential migrants are also more prone to weigh their expected income or career benefits against the financial and psychological costs -such as the psychological adjustments that have to be made when changing one's home and work environment -of moving to a certain region or country than non movers. This implies that they are also likely to move to those areas yielding the highest potential individual economic returns (Zhao 1999 , Pekkala 2002 . Migrants are also more likely to factor in any potential short-term initial loss in earnings linked to migration, as they would expect any decline in earnings to be followed in the medium-and long-run by eventual gains that depend on the success of their assimilation into the new environment and labour market (Borjas et al. 1992) . Borjas et al. (1992) , for instance, show that internal migrants in the US initially earn less than natives, but this wage differential disappears within a few years. From this perspective, migrants will have personal traits that may result, after an initial settling in period, in higher earnings than locals, at similar levels of education.
Other factors will, in contrast, undermine the earnings' potential of migrants. Lack of complete information -or the presence of biased information -about the place of destination and its labour market, about its norms and habits, or lack or deficient knowledge of the language are powerful barriers that limit the potential returns to 6 education for migrants (Borjas et al. 1992) . Legal barriers, such as problems or delays in the recognition of degrees, also represent a serious impediment for the fulfilment of the earnings potential of a migrant, as does the valuation of the migrant's skills in the place of destination. The combination of these factors may result in a lower level of employment for migrants -and especially for the partners of initial migrants -after family reunification (Nivalainen, 2005) . The geographical origin of migrants also determines the incidence of these negative forces. International migrants tend to be much more affected by imperfect knowledge of the local labour market and the general environment at the place of destination than intranational migrants. They will also be more disadvantaged as a group by legal obstacles and by a lack or imperfect knowledge of the language.
When both positive and negative factors are put in a balance, it is unclear whether the positive influences related to the greater entrepreneurship and dynamism of the average migrant outweigh the potential negative factors linked to a lack of adequate information and knowledge about the place of destination, and to legal and other types of barriers.
Migration and household characteristics: the role of wage and education household externalities
The earnings of any individual are, however, not only affected by his or her level of education, but also by a number of externalities. Within the household, these externalities include the level of education and the wages of the other members of the household.
Interactions among household members create benefits that may be translated into higher earnings for individual members of the household. Positive household externalities (i.e. high level of education and wage of the other members of the household) may lead to higher wages for members of that household than for similarly educated individuals living outside that household or in households with negative educational and wage externalities (Basu et al. 2001 , Lindelow 2008 . This makes household background a powerful determinant of earnings.
Household externalities, in principle, are likely to affect locals and migrants in a similar way. There are, however, certain characteristics specific to migrant households that may affect the earning potential of individuals. First, decisions to migrate are not only determined by the characteristics of any given individual, but also by the characteristics of the other members of the household where the individual lives. This, in turn, influences total household wage (Axelsson and Westerlund 1998).
One clear way through which this influence is exerted is by the fact that many migrants are what is known as 'tied' movers (Mincer 1978) , that is individuals whose decision to migrate is determined by that of a partner, spouse, or another member of the household.
The net gains of 'tied' movers are thus likely to be dominated by the gains (or losses) of their partner or spouse, making it more likely that certain members of a migrant household are, at least initially, likely to have lower earnings than similarly qualified members of local households. This means that the wages of 'tied' movers are less likely to increase and may, in most cases, be expected to fall at least in the short-run relative to their pre-migration wages (Böheim and Taylor 2007: 100) . 'Tied' migration frequently reproduces and reinforces gender divisions, as women are more likely to be 'tied' movers than men (Nivalainen 2004) . Cooke (2003: 340) , for example, states that "wives sacrifice their own careers in order to support their husbands' careers by following them as tied migrants, largely independent of their own relative economic power, socioeconomic status, or education level". This normally results in a gender division of the household returns, with men's earnings generally positively influenced by migration, while changes in women's earnings generally dissociated from migration (Nilsson 2001) . However, this is far from a universal view, as some scholars argue that women tend to be, at least in certain geographical contexts, more migratory than men (Détang-Dessendre and Molho 2000, Faggian et al. 2007b ).
Once again, negative household externalities are more likely to affect international than intranational migrants. While 'tied' intranational movers will be more familiar with the new environment, have their skills and degrees recognised, and be in command in the local language, international 'tied' movers will tend to remain out of the labour force for longer and, once in the labour market, will take longer to get to jobs that match their level of skills.
2.3. Migration and (inter)regional characteristics: the role of wage and education (inter)regional externalities 8 Finally, the earnings potential of any individual depends not only on his/her own investments in education and the investments of the other members of his/her household, but also on a series of place-based (regional and interregional) conditions. The income of equally educated individuals varies significantly from one region to another.
(Inter)regional wage and education spillovers are particularly interesting because of the prominent role they play in theories of economic development. The average human capital of workers in any given region is likely to increase productivity across the board. This increase in productivity will expand beyond regional borders. Knowledge, for instance, will leak from one worker to another and from one region to another (Easterly 2001 , Tselios 2008 ).
More specifically, educational externalities, on the one hand, promote sharing of knowledge and encourage the exchange of ideas, imitation, and learning-by-doing, thus raising productivity (Acemoglu and Angrist 2001: 14) . Pecuniary externalities, on the other, induce similar effects on productivity through prices. There are also strong links between education and pecuniary externalities: human capital endowment encourages more investment by firms and raises other workers' wages (Acemoglu and Angrist 2001: 15). Overall, the higher the educational endowment and the economic development of a region, the higher the probability that an individual will increase his/her productivity by interacting with others within the region. If wage and education spillovers are present through educational and pecuniary externalities, the individual in the rich and high educational endowment region will be more productive than a similarly qualified individual in a region with a poor educational endowment (Rudd 2000) .
Moreover, complementarity effects matter for regional wage and education spillovers.
Concentrations of poor and educationally disadvantaged groups within a region tend to lower the performance of all, while concentrations of rich and educationally advantaged groups have the opposite effects. For instance, the most educated workers may benefit more from knowledge spillovers, but the opposite occurs if the least educated workers have a higher learning capability (Di Addario and Patacchini 2008) . In addition, if knowledge and skills have a big economic payoff, people will respond to this incentive by accumulating knowledge (Easterly 2001 , Tselios 2008 . Not only are the returns to education inversely related to the number of people who get educated (Wolf 2002 ), but there is also a greater incentive to get educated in regions with a higher average level of education (Tselios 2008) . Moreover, the high human capital endowment and economic development of a region is a crucial factor facilitating the adoption of new and more productive technologies which increase the earnings of those living in the region.
There is however limited empirical evidence of the impact of regional endowments on Geographical externalities may also have more detrimental effects on migrants than on locals. As indicated earlier, lack of or inadequate knowledge of the local environment may act as a powerful barrier to insertion in the labour market and to achieving adequate pecuniary returns to education. Formal and, in most cases, more subtle and informal ways of discrimination may also operate in the labour market, with immigrants having to become assimilated or integrated in order to overcome these often invisible barriers to fulfilling their full educational potential in the labour market. And international immigrants are more likely to experience these barriers than intranational ones.
Yet despite the importance of these factors, the studies dealing with these issues from a quantitative perspective are few and far between. Although there are some studies which examine the link between regional labour market and migration decisions (Ritsilä and Ovaskainen 2001, Faggian et al. 2007b) , far fewer dwell on the link between (inter)regional labour market and earnings of immigrants. This paper tries to address this gap in the literature.
Econometric specification, data and variables
Econometric specification
In order to test whether there are differences in the economic returns to education between different types of migrants and locals across regions in the EU, and whether household and geographical externalities play a role in the presence or absence of such differences, we propose a Mincerian specification including not only individual variables, but also household-level, regional-level, and supra-regional-level variables as explanatory variables, in order to allow us to examine the influence of education and wage externalities on individual earnings. In our Mincerian specification, we include (a) , which denote educational attainment of locals, intranational migrants and international migrants, respectively. It can be argued that these three categories of workers are self-selected (Borjas 1987 , Borjas et al. 1992 , Dostie and Leger 2009 . It is also worth noting that the characteristics of migrants and non-migrants and those of intranational and international migrants differ significantly (Greenwood 1975 , Pekkala 2002 . We address these issues by using leverage treatment effects while controlling for a large number of observables driving migration. These controls include a series of individual, household, regional, and interregional variables aimed at minimising selection bias in the model (Ottaviano and Peri 2006).
As highlighted in the previous section, we expect, following Borjas et al. (1992) , that the number of years a migrant has lived in any particular region will be relevant for his or her earning prospects. Hence the introduction of the variable number of years in region s (years since migration), as a means to capture the influence on earnings of settling in periods for migrants. Similarly the level of development -proxied by GDP per capitaof the country of origin of international migrants is also included as it may have an influence on their job and earnings prospects and plays a non-negligible role in the initial decision to migrate (Ritsilä and Ovaskainen 2001 ε is the disturbance term.
In the model a measure of the logarithmic earnings w for an individual is projected on the intrinsic characteristics of the individual, the characteristics of the other members of the household he/she lives in, the socioeconomic conditions of his/her region, and the broader geographical influences of neighbouring regions. Hence, in our model household and geographical externalities are expected to affect earnings.
The analysis uses fixed effects estimators as they allow us to control for time-invariant individual characteristics i u , which are essential factors in any decision to migrate.
Data and variables
The data used in this paper fundamentally stem -as in previous papers on related topics Of the controls used exclusively for migrants, the number of years in the region is extracted from the ECHP data survey, while the level of economic development of the country of origin -proxied by its GDP per capita -from the World Bank World Development Indicators dataset.
Regression Results
Running the model with interaction terms for our three categories of individuals -locals, intranational migrants, and internaltional migrants -allows us to identify whether across the regions of the EU for the period of analysis there are differences in the economic returns to education between different types of migrants and locals and whether any such differences are the result of household or geographical externalities or of any other type of factors. Table 1 presents the results of the main model, where the economic returns of education for our three different categories are tested (Regression 1). We then control for educational and wage externalities at the level of the household, the region, and the geographical context where the region is located, as well as for work experience and for gender, which tend to be two of the most important determinants of earnings (Regressions 2-5). In successive regressions we introduce the number of years living the region (Regression 6) and the level of development in the country of origin (only for international migrants) (Regression 7) as a means of controlling for two additional factors that, as stated earlier, will in all likelihood influence the earnings of migrants.
Testing the Mincerian specification with educational and wage externalities
Insert Table 1 
around here
The results indicate that even though on the surface the pecuniary returns to education for migrants are marginally higher than those of locals (Regression 1). these higher returns for migrants virtually disappear when effects when the externalities and other controls are included in the regressions (Table 1 , Regressions 2 through 7). Indeed, when household and geographical educational and wage externalities are included, there is a marginal difference in the economic returns to education for locals and international migrants (in favour of the latter), while the returns for intranational migrants tend to hover around ten percentage points above those of locals (Table 1) . These results are robust to the inclusion of household (Regression 2), regional (Regression 3), interregional (Regression 4) education and wage externalities, respectively, and of all types of externalities together (Regression 5). This means that, contrary to expectations, there is little sign of discrimination against migrants in the European labour market. Indeed, if there is any form of discrimination this is against intranational rather than international migrants.
The different types of externalities included in the analysis matter for wages. Both household and place-based effects generally work in a similar direction for migrants and locals. Wage household externalities are negatively associated with wages in all three categories of individuals (Regression 2). This signals a fundamentally gender-based division of tasks within the household. 5 Members of the household with lower earningsgenerally women -are more likely to sacrifice their career prospects and aspirations in order to fulfil other tasks, i.e. raising a family and being the main carers for children and/or other members of the family. Although this phenomenon is observed across our three categories of individuals, the dimension of the coefficient is marginally larger for locals and intranational immigrants than for international ones. This highlights that, for the European case, the negative effect of household wage externalities tends to be similar across categories or even somewhat lower for international migrants, making the issue of lower economic returns for 'tied' movers, in general, and for women who follow their husbands when they migrate, in particular, much less relevant than expected by the theory. Female international immigrants seem to be, in terms of their personal wages, less discriminated by household externalities than intranational migrants and locals Finally the gender and work experience controls introduced in the model have the expected coefficients. All other things being equal, men tend to earn significantly more than women, confirming the well documented gender discrimination in the labour market and, in relatively rigid markets like those across Europe, work experience makes a difference for wages. The relationship between experience and wages is, however, non linear (Regressions 1-7).
Sensitivity of the results
In order to evaluate the robustness of the results of Table 1 , we experiment with a number of alternative individual-specific, household-specific and (inter)region-specific specifications of the model. 6 The results of these analyses are presented in Tables 2, 3, and 4 and underscore the robustness of the results. 6 The definition, descriptive statistics, and sources of the control variables are presented in Appendix 3. Table 2 controls for a vector of individual characteristics, including overeducation, the sector of employment of the individual, the type of job performed, and the health of the individual. The results presented in Table 1 are robust to the introduction of additional individual controls. The controls also have the expected signs. Overeducation makes a difference for earnings (Regression 1), industrial workers earn higher wages than service workers and these than agricultural workers, and individuals employed in the public sector earn more than those in private employment (Regression 2). In addition, legislators, senior officials and managers, professional, and technicians tend to have the highest earnings, while agricultural and fishery workers the lowest (Regression 3). As expected, individuals with poor health have the lowest earnings (Regression 4).
Insert Table 2 around here
In the regressions reported in Table 3 , we introduce a vector of other household characteristics. Once again the results of the main analysis are extremely robust, with coefficients with signs and dimensions that hardly change from those reported in Table 1 .
The results presented in Table 3 indicate some interesting dimensions. First, the earnings of individuals decrease with household size, while the impact of the number of adults living in the household is unclear (Regressions 1 and 3) . The results also show that the earnings of different types of households vary (Regressions 1 and 2). Couples without children have the highest earnings, although they are not significantly different from those of couples with one child. The lowest earnings are found among couples with three or more young children and, above all, among the elderly.
Insert Table 3 around here
Finally, the introduction of regional controls once again reinforces the robustness of the results (Table 4 ). The coefficients for the returns to education and for household, regional, and supra-regional externalities are similar to those reported in Table 1 .
Regarding the additional geographical controls, the results of Table 4 suggest that the sectoral specialisation of the region tends to matter for earnings (Regression 1).
Innovation matters for earnings only if it is measured by total intramural R&D expenditure as a percentage of GDP (Regression 3), but not if it is measured by patent applications (Regression 2), Finally, public infrastructure has a positive impact on individual earnings and population density a negative one (Regressions 2 and 3).
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Concluding Remarks
This paper set out to analyse whether the individual economic returns to education varied between migrants and non-migrants and whether any observed differences in earnings between migrants and locals were affected by household and/or the less commonly examined geographical externalities. According to the literature, it was predicted that not only would education determine wages, but that any differences in wages would be affected by externalities. It was also expected that both household and geographical externalities would be more detrimental for migrants than for locals, because of their greater chance of being 'tied' migrants -negative household externalities -or their lower knowledge of the local environment and labour markets -negative regional and supraregional externalities. International migrants were also expected to be disadvantaged vis-à-vis intranational migrants because of legal barriers in the recognition of titles, lower knowledge of the language, and general discrimination with respect to locals in the labour market.
The results of the analysis for a large number of individuals across regions of the EU for the period between 1994 and 2001 have confirmed some of these expectations, but not others. First, education matters for earnings. Gaining additional formal education pays off in the labour market. And this happens across the board. Once other factors are controlled for there is little difference in the returns to education for locals and for different types of migrants.
Second, household and geographical externalities make a difference for earnings, but their influence, with very few exceptions, tends to be similar across different categories of individuals. Geographical wage externalities have a positive impact on earnings for migrants and non-migrants, whereas educational externalities tend to be largely 7 The results presented in this analysis are robust to the use of alternative methods, such as random effects. These results can be provided upon request.
irrelevant, both at household and geographical level, once wage externalities are controlled for.
Third, contrary to expectations from the literature, there is little evidence in the case of Europe that settling in periods represent a dent for the earnings of migrants. They do not seem to make a difference for international immigrants and are of marginal importance for intranational migrants.
Fourth, gender and experience matter for earnings and have a similar impact across categories. Gender is one of the most important factors behind differences in earnings, revealing a widespread gender bias in the labour market for locals and immigrants alike.
Finally, the results are robust to the introduction of additional individual, household, and geographical controls.
Overall, the most important finding is that, contrary to expectations, there seems to beat least during the period of analysis -virtually no discrimination against migrant workers in the European labour market and that this fact is robust to the introduction of household and geographical externalities. Locals and migrants with similar levels of education tend to command similar wages. Gender discrimination, in contrast, is a more pervasive and relevant feature of the European labour market. 
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